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Abstract 
West Songnen Plain is ecologically fragile area and degrading ecosystem. Over the past 50 years, interfered by 
the natural factors and human activities, the quality of grassland and the carrying capacity declined. It is important for 
the rational utilization of grassland resources and the carbon cycle study of terrestrial ecosystem by analyzing human 
factors on the grassland productivity. The studying sites were divided into 8 land units with relatively homogeneous 
natural conditions. Then identify the grassland areas interfered and those not interfered by human activities. The sum 
NDVI of each land unit were obtained by using satellite remote sensing data. The effects of human factors on 
grassland productivity were got through calculating the relative degradation index of grassland.  
It showed that the productivity of grassland without anthropogenic interference was much higher than that of 
anthropogenic interference in the growing season. The impact of human factors on grassland was smaller in west of 
Songnen Plain in 2002 and 2005, but bigger in 2004. There is no obvious correlativity between the climatic factors 
and grassland relative degradation index in west of Songnen Plain. The relative degradation index can reflect the 
human factors on the grassland productivity. 
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1. Introduction 
The research of human factors on global environment is mainly about the causes and results of human 
activities on environment and human’s reactions to these changes. Many policies were made to slow 
down the global changes. It is important to point out our roles in global changes. These roles are called 
human factors. Global changes have great impact on terrestrial ecosystem. Humans are supposed to grasp 
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the processes and principles influenced by natural changes and human activities to manage the ecosystem 
[1]. 
The research of human factors on global changes started early in USA. NSF pointed out in the 1988 
report that human factors were one of the key fields in IGBP. Ayyad did research on direct and indirect 
human motivation (increasing population, unreasonable economic policies etc.). He pointed out that 
ecological environment were overdeveloped in developing countries, resulting in more arid and semi-arid 
areas [2]. 
Recently, human factors became important factor in the study of global environment changes. ICSU 
(International Council for Scientific Unions) and ISSC (International Social Science Council) initiated 
IHDP Program (International Human Dimension of Global Environmental Change Program). It is 
supposed to describe, analyze and help understand HDGEC (Human Dimension of Global Environmental 
Change), revealing the relationship between human and nature[3]. 
Ever since the IGBP program took into action, much progress has been made in China [4]. Gao et al. 
did research on impact of soil utilization and climate changes on ecosystem productivity and carbon in 
agricultural and husbandry overlapping areas [5]. Liu analyzed the light and temperature potential on 
distribution changes in agricultural areas in China [6]. Zhang did research on coupling coefficient in non-
agricultural areas [7]. Wang analyzed human driving forces underlying land use conversion in Wenzhou 
City [8]. 
2. Methods 
2.1 Studying sites 
The research area is a part of Songnen Plain in Heilongjiang Province (123e44Ą-126e38Ą E, 45e
30Ą -47e28Ą  N), including Daqing City, Dumeng County, Lindian County, Mingshui County, 
Qinggang County, Anda County, Zhaodong County and Lanxi County. The total area is 47,000 km2, and 
the grassland is 6,151.2 km2. In 2004, the population is 4,401,000, and the agricultural population is 
2,315,000. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1.  Study Area in China 
2.2 Range of grasslands 
According to the National Soil Utilization System [12], the grassland can be divided into 3 types: high 
coverage grassland, moderate coverage grassland and low coverage grassland [9].  Based on Landsat TM 
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images and 1:10000 maps of 1986, 1995 and 2000, images were composed and processed [10]. ETM 
images of August in 2001 were drawn by Arcview GIS to decide the grassland range. Eight land units 
were made having the same natural conditions.        
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2.  Eight Land units of study area 
                          
2.3  Disturbed and undisturbed grasslands 
According to the data from the local officials in Dumeng County, Mingshui County, Qinggang County 
and Anda County, no human interferences in the growing season (from May to September) from 2001 to 
2005. 
According to the map of grasslands in different countries or cities, the natural grassland is almost the 
same as in high coverage grassland in west Songnen Plain. The grasslands of other types are almost the 
same with the medium and low coverage grasslands. Then the natural grassland is called undisturbed 
grassland, while husbandry and other types of grasslands are called disturbed grasslands. In each land 
units, we chose bigger areas and continuous grasslands, based on remote sensing data and GPS, as the 
range of disturbed and undisturbed grasslands. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3.  Non-degraded grassland and degraded grassland 
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3. Results 
3.1 Calculation on ěNDVI of each units in the growing season from 2001 to 2005 
Analysis of 25 NDVI data from 2001 to 2005 showed that the average minimum ěNDVI of unit 6 is 
18.627 in 2001, while the average maximum ěNDVI of unit 3 is 42.777 in 2005. Average minimum ě
NDVI of unit 6 is 24.25 in 2001, while average maximum ěNDVI of unit 1 is 47.226. 
Table. 1. Total NDVI of eight Land Units (N is not be impacted , I is be Impacted) 
Land Unit  ĉ  Ċ  ċ  Č  č  Ď  ď  Đ 
Impact status N I N I N I N I N I N I N I N I 
May, 2001 4.73 4.24 4.51 4.74 4.18 4.14 4.18 3.83 4.09 3.70 3.99 3.09 3.93 3.54 3.67 3.59
Jun, 2001 6.50 5.24 6.75 6.60 5.91 5.38 4.78 4.14 4.85 4.05 4.62 3.49 4.95 3.81 4.18 4.11
Jul, 2001 7.58 5.61 9.29 7.05 7.97 7.08 7.80 6.44 5.89 4.86 4.69 3.34 6.72 5.12 7.40 6.20
Aug, 2001 11.1 8.44 12.5 9.61 11.6 10.8 11.1 9.67 9.36 7.82 5.93 4.86 9.62 7.70 10.0 9.19
Sept, 2001 7.25 6.31 7.76 6.90 7.53 7.32 6.74 6.05 6.99 6.06 5.02 3.84 6.36 5.62 7.55 7.28
May, 2002 5.25 4.14 5.51 5.25 5.45 5.33 5.63 4.84 5.71 5.13 3.44 2.67 4.36 3.80 4.40 4.85
Jun, 2002 7.18 5.54 9.93 7.27 9.03 8.35 7.40 6.32 8.26 7.11 4.27 3.08 7.31 5.78 7.36 7.28
Jul, 2002 9.63 7.93 12.1 9.14 10.8 9.88 8.91 7.92 9.02 8.13 7.11 6.06 9.77 8.38 9.44 9.41
Aug, 2002 9.24 8.72 11.6 9.51 10.3 9.57 9.39 8.59 8.52 8.27 8.56 7.17 9.53 8.33 11.8 11.5
Sept, 2002 6.65 6.18 5.99 6.11 5.82 5.73 6.21 5.74 6.03 5.42 6.16 5.01 6.08 5.47 7.44 7.36
May, 2003 4.72 4.12 4.18 4.57 4.89 4.64 3.92 4.59 0.81 1.90 2.91 1.53 4.72 4.62 0.05 0.61
Jun, 2003 6.04 4.28 5.35 4.99 4.85 4.81 4.27 3.78 5.65 4.76 5.20 4.37 5.63 4.66 4.49 4.51
Jul, 2003 7.41 6.74 7.20 6.34 6.47 6.65 6.97 6.17 8.10 6.91 5.80 5.70 7.08 6.37 6.20 6.03
Aug, 2003 8.63 8.42 11.7 8.40 11.5 11.4 11.9 10.7 10.7 9.94 8.22 7.02 9.86 7.71 12.6 11.5
Sept, 2003 7.49 6.92 9.14 6.87 8.75 8.24 8.39 7.43 7.56 6.93 5.77 4.89 7.61 6.09 8.87 8.46
May, 2004 7.30 5.43 7.17 6.27 6.48 6.04 5.65 5.13 4.94 4.35 3.94 3.08 6.74 4.91 4.34 4.09
Jun, 2004 7.30 5.43 7.17 6.27 6.48 6.04 5.65 5.13 4.94 4.35 3.94 3.08 6.74 4.91 4.34 4.09
Jul, 2004 8.38 7.28 10.5 8.49 9.42 9.39 8.53 7.86 7.63 6.40 6.65 5.61 9.55 7.61 8.82 8.14
Aug, 2004 10.2 9.01 10.8 9.30 10.1 9.98 9.57 8.73 8.02 7.10 7.36 5.86 9.99 8.13 11.1 10.4
Sept, 2004 7.23 6.59 7.35 6.60 7.44 7.55 8.01 7.37 7.87 7.17 4.72 4.10 7.36 6.07 8.91 9.22
May, 2005 6.04 4.62 5.18 5.23 4.69 4.92 5.10 4.77 5.26 4.67 3.18 2.63 4.78 4.05 3.76 3.77
Jun, 2005 9.20 6.96 8.19 6.72 7.33 7.34 7.54 6.73 8.02 6.40 4.74 4.03 7.97 5.93 4.96 5.20
Jul, 2005 12.2 10.5 13.0 10.9 12.5 12.5 11.9 10.9 10.7 9.90 9.51 7.90 12.2 10.6 11.1 11.2
Aug, 2005 11.3 9.79 12.3 10.1 11.7 11.4 11.8 11.0 10.9 10.3 9.67 7.19 10.5 8.89 12.9 12.8
Sept, 2005 8.43 7.12 7.76 6.78 6.67 6.65 6.79 6.52 7.48 6.76 5.86 4.50 8.32 6.54 8.62 8.42
3.2 Relative degradation index (RDI) 
The different ěNDVI of disturbed and undisturbed grasslands is regarded as the human on grassland 
productivity. Relative degradation index (RDI) was introduced to calculate human impact. It was 
calculated as the difference between the nondegraded (nd) mean ěNDVI and degraded (d) mean ě
NDVI expressed as a percentage of the nondegraded mean ěNDVI value for some period[11] 
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.             RDI=˄ěNDVIn-ěNDVIi˅/ NDVInh100                                                            (1) 
RDI means Relative degradation index. ěNDVIn means undisturbed grassland, while ěNDVIi 
means ěNDVI of disturbed grassland. RDI was obtained by calculating in growing season from 2001 to 
2005.  
Figure 4.  Relative Degrading Index of eight Land Units from 2001 to 2005 
In the studying area, maximum ěNDVI of disturbed grassland is 42.78 in unit 3 of 2005, and the 
minimum ěNDVI is 18.63 in unit 6 in 2001. The average ěNDVI is 33.07. Maximum ěNDVI of 
undisturbed grassland was 47.23 in unit 1 of 2005, while he minimum ěNDVI is 24.25. The average ě
NDVI is 37.35ǄMonthly maximum ěNDVI of undisturbed grassland is 12.85 of unit 8 in August, 2005. 
But the monthly minimum ěNDVI is 2.91 of unit 6 in May, 2003. Maximum monthly ěNDVI of 
disturbed grassland is 12.74, appearing in unit 8 in August, 2005, while the minimum is 1.53 in unit 6 of 
May, 2003.The maximum RDI is 19.79 of unit 1 in 2001, but the minimum is 0.11 in unit 4 of August, 
2005. The maximum monthly RDI is 29.05 of unit 1 in June, 2003, but the monthly minimum RDI is -
16.97 in unit 4 of May, 2003.  
The RDI is above zero in the growing season from 2001 to 2005. It shows that the ěNDVI of 
undisturbed grassland is higher than that of the disturbed. In general, RDI of July and August are the 
biggest, showing the human impact. But in May, the RDI is small, meaning the little difference of human 
factors on grassland productivity. 
The maximum and minimum of RDI showed the scope of human factors on the grassland productivity 
in west Songnen Plain, while the average RDI reflected the total influence on the productivity. The 
maximum and minimum of RDI showed more difference in unit 6, 4 and 2, but little difference in unit 3 
and 5. The average RDI is small in unit 3 and 8, showing the little impact by human factors, while in unit 
6 and 7, it is bigger, meaning more human impact.  
The RDI in different growing season can reflect the influence by human factors on grassland 
productivity. According to the RDI, those of unit 6 and 7 are bigger, showing more human impact. In unit 
5 and 8, RDI are smaller, showing little human impact. The yearly change range is big in unit 1 and 6, 
meaning more influenced. But in unit 2 and 4, it is smaller, showing little human impact. In 2002 and 
2005, RDI are small, but in 2004, it is bigger, showing more impact by human factors.  
The reduction of grassland area is the consequence of natural conditions and social-economic 
environment. If the climate is suitable for the grass, natural factors have great impact than human factors 
on grassland productivity, thus grassland productivity will greatly decline under the human impact. In 
1990s, return forest and grassland project plays an important role in protecting grassland resources. In 
some areas, especially those ecologically fragile areas, more effect are needed to do this project. 
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